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Figure 2-30. TFlout Chamber Components, Exploded View.

straarh in cither direction. The latter meter shows
total delivery and subtracts the amount defucled
from the dispensing hose and pipeline at the end of
the refucling operation to show the actual amount of
fuel delivered to the aircraft.

2-95. Tesling and Calibraling Meclers. Since moving
parts arc subject to wear, and solids can accumu-
late, periodic calibration is nccessary. Check and
calibrate meters installed in fixed petroleum plants
and systems according to the method and frequency
outlined in chapter 10. _

4. Jerlified master meters are used in meler
calibrations by connecting hoses from the hydrant
oullet to the master meter and from the master
meter to a tanlk truck or scrvicing vchicle. Master
moters must bz calibrated aflter a flow Tlog of
1.200.000 gallons as indicated on Lhe Lotalizer f{or
cvery G months, whichever occurs first). Calibration
's made at normal flow rates and opcrating pres-
Surcs.

I,. Meters arc considered satisfactory for further
operation when: for any onc predetermined flow rate
and calibration selting between 20 and 100 percent
of rated capability, the error of the meler in normal
flow direction does not exceed 0.2 percent of actual
quarnlity delivered (1.2 gallons in a 600 gallon tesl);
for olher Mow rates in the range from 20 to 100

percent of rated capacity, and without readjustment
of calibration sctting, the crror of the mecter In
normal flow direction does not exceed 0.2 percent
and in reverse flow docs not exceed 0.3 percent of
the actual quantity delivered.

2_9G. Meler Adjustment. When a checle of the
master shows amount of fucl delivered is different
from amount indicated, the installed meter may
have lo be adjusted. In some instances, meter
adjustment is made only by replacement of complcte
“Change-Gear” sets. Meters of this type (and
meters for which proper adjustment cannot be made
because of wear) are removed and replaced. The old
meter is rcturned for overhaul Adjust others ac-
cording to the manufacturer's instructions or as
follows:
a. For ittshurgh Melers:
(1) Nemove Lhe wire seal from the Lwo fillister

head serews holding the cover plate over the counter
adjuster.

(2) Place a screw driver in the slot on the
counter adjuster, and turn clockwise to increase fucl
flow thorugh the meter lcounterclockwise to de
crease iL.) Graduations us indicated on the counter
adjuster represents about 0.1 gallon.

. For Neplune Melers:
(1) Remove seal from screws holding the top
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cover plate to meter basc.

{2) Remove the four screws. holding Lhe top
cover plate. Slide plate back about Y-inch to free it
from the turncd-over cdge of the dial face, and lift
off. L

(3) Lift gezr changer and adjust for fuel flow
through the mcter according to tlic manufacturer's

instructions. :
(4) There is a series of holes in the plate into

which the guide pin enters at different settings.-

Altering the setting by one hole changes the calibra-
tion about 0.15 percent or 0.15 gallons per 100

-

zallons.
c. IFor Brodie Meters:
(1) Calibration and fuel flow adjustments of
Brodie meters are made according to manufacturer's

instructions.

(2) After completing the calibration of motcrs,.

the cover plates will be fastened sccurely to prevent

tampering.
d. For Granco Melers:

(1) Remove screws holding the adjustment

sover cap over the precision adjustment dial.

{2) Place a screw driver in the slot in the
srecision adjustment dial pointer screw and adjust
‘or fuel flow through the meter according to the
manufaclurer's instructions.

c. For Smith Meters:
(1) The SA-60/R uses levers for adjusting.
(2) Adjust the fuel flow according to the manu-

facturer's instructions.
(3) Course adjustment—1 nolch equals 138.8 cubic

nches per 100 ¢ llons.

(4) Fine adjustment—1 notch equals 11.5 cubic
nches per 100 gzllons.

(5) Pull the levers out Lo lower the level of fuel in the
srover tank, or p:ush the levers in Lo raise the level of fuel
n the prover tank. ' :

2-27. Maintenance of Meters:

a. Maintenance on meters in the field is limited Lo
ninor repairs (such as replacement of gaskets, counters,

ind packing glands). Disassembly of 2 meter must never

se undertaken unless personnel are experienced in repair
[ this type of equipment. Also, complete instructions for
lisassembly and assembly must be availahle. Do not take
- meter apart until it has been determined that the
rouble is in the meter.

b. Gaskets used on meters are usually of a special
naterial and thickness. When replacing gaskets, care
nust be taken Lo obtain gaskets of the proper type and
hickness, preferably the manufacturer’s gaskets; this
ruards against varialions in the clearance belween
‘otors, disks, ard measuring chamber. Such variations
:2n result in meter inaccuracy.

c. Operator parsonnel will remove meter drain plugs
ind drain waler or sediment from the meter weekly. Il a
neter has been idle for a prolonged period, remove plug
1ind drain the meter before placing it in service.

NOTE: Drain lines should also have a valve installed to
yermit easy draining.
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2-28. Troubleshooting. Before removing a meter [rom
the fuel system, all possible causes of the metér malfunc-
tioning should be checked to determire whether the
metler is the cause of the trouble:

a. Erratic Recording. Metlers are normally constant
in their action. They constantly measure over, under, or
accurately, whichever the case may be. It is not the
natural performance of a meter Lo go erratic all at once
unless the meter is operating under:

(1) Dirty conditions.

(2) Poor air elimination.

(3) Liquid locked ventline.

(4) Great variation in velocity.

(5) Excessive head. To eliminate erratic meter opera-
tion, first check pump suction piping, valves, and connec-
tions for air leaks; proper seating of valves; dirty
strainers or [ilters; and operation of air eliminators,
where installed. Check counter drive for slipping gears or
gears not meshing properly. Remove, clean and check
meler only as a last resort. : :

b. Slow Meters. A slow meter is often misunderstood
to be a dirly meter. A meter that is sufficiently dirty
generally stops and locks rather than slows down. There-
fore, check the possibility of defective valves, dirty
strainer, or [ilter-restricted line or hose. Before working
on meter determine whether the trouble isin the meter.

c. Ineffective Adjustment. When adjustment is incf-

fective, the usual cnuse 1s 2 dirty meter or nir condition in
the liquid. Therefore, check for paossible line leaks and

- condition of [ilters and strainers. If linal diarmosis shows

the meter is al fault, tlie meter adjuster should be
remmoved, checked, and replaced if damaged. Remove and

clean meter.
SECTION '—MANUAL VALVES

2-29. Plug Valves:

a. Lubricated Plug Valves. Plug valves, MIL-
V-12003_primarily have three components: the housing
provides a leak proof seat for the plug: the tapered plug is
seated in the housing and can be positioned to block the
flow of fucl or pass the {ull capacity of the line! and a de-
vice raises the plug away from its seat to permit ease of
turning. Plug valves are divided into two classes: lubn-
cated and nonlubricated.

(1) Using Valves. Lubricated plug valves are used as
stop (block) valves in various parts of the system, such as
in piping to hydrant outlet, between pump and pump
header, and between pump header and [ilter separator.

(2) Operating Valves. The lubricant in a lubricated
plug valve serves three functions. The primary function
1s to lift the tapered plug away from its seat. The
principle involved in the operation is illustraled in figure
2-31. The second purpose of the lubricant is to form a
high pressure seal between the plug and seat. Two picces
of metal clamped {ogether to form a pressure vessel will
not hold pressures in excess of 100 psi. When coated with
lubricant, these surfaces will hold pressures in excess of
30,000 psi. The third function of the lubricant is to lubri-
cale the surface of the plug for case in turning. A typical
lubricated plug valve is shown in figure 2-32.

(3) Maintenance.
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10=21. Flectrieal and Stalie Grounding:
%o, Ground Cables (Tank ear, and Ltank trock unload-
g area, Dok fillstaouds, fuel dispensing eeas, piers,
wharves), Tnspect the groumd cable connection poinls;
wires and clips for condition. Replace the eables imme-
dintely if insulation or wires are damaged or broken and
repair any dimaged cable-ground conneclions. FPRIG-
OEHERHGY s QUG T Y,
w0 Cround Connections (Bullc Storage Aboveground
Tanks): -

(1) Visaally inspect ground conncelions around
peviphery of hase, tighten and clean any loose or cor-
roded connection, FREQUENCY: QUARTERLY.

() (Flosding Roofl Tanks Only). Visually inspect the
Ludder bonding connections for Liphtness and condition
of cauble, FREQUENCY: QUARTEIRLY.

e, Ratl Car OffToading Spurs:

(1) Visually inspeet rail joinl bonding Lo ascertain
that jumpers are intacet at each joint. FREQUENCY:
GUARTRRES.

(1) Viseally inspeet insulaling rail joints Tor condi-
Gion o make sure that fuel off=loading area is insulated
from main mdl systems, FREQUENCY: MONTHLY.

d. Disconnect Switehes. (Power Control Cenler,
Funpromns, Piers, Unloading Avea). Operate the dis-
conneel swilehes several Limes Lo ensure ease ol open-
ing and clesing eirenit. Inspect the Tuse elips, switeh
Llaedes, and connections for condition and seeurvily of
contacts, FREQUENCY: MONTIHLY.

% Starters and Contractors (Power Conlrol Center,
Pumpromns, Piers, Lowding Aveas). Inspect all of the
starters, conlretors, and eiveuils, Inspeet the contacls
(on Toeal heating and condilion ol contael surface. Cheek
the overload heaters and eoils for loeal heating or dis-
colorantion, I roughness or pitling is evidenl, contaels
will be clesmed by methods recommended by the eleetri-
cul work center. FREQUIENCY: ANNUALLY.

* L Wiring and Puse Boxes. (Same as above.) Inspeet
all exposcd wire, conduit, Tuse boxes, and switehes forr
sl condition, IFRISQUISNCY: ANNUALILY.

w. Ground Conductors. (See chapter 1, sections I
and L) Test the resistance of all of the ground condue-
tors.  [eeord  test resullts. | FREQUENCY:
ANNUALLY (Flectrie Shop)

h, Imergency Swifches. Checle for proper operation

by acetuzlly operating all emergency stop swilches,
FREQUENCY: QUARTERLY.
NOTE: Visuad inspections imd operational checks will
L performed by LI'M personnel. Actoal olim con-
tinity, multimeter testing, and marking, will be done
by quadificd electrie shop personnel,

10-22. Mefers, Meters must be ealibrated at intervals
and in the way preseribed below. Calibration of
installed melers is the responsihility of the LM shop.
The LISM shop will maintain: meter ealibration vecords
on installed meters using embossing Lape or stencil Lo

inelide ealibration due date and gallons dispensed. Cal-

10-9

ihrstion of mobile upit meters is the responsibility of the
maolor vehicle nutintenanee shop, The responsibility Tor
calibration of installed meters may be delegated by hase
civil engineer to the motor vehicle maintenminee shop
whoenever considered advantageous Lo the A Foree,
and will be done by o Memorandom ol Apgreement:

. Calibration should he done each vear.

. Any Lime when improper performance is sus-
pected; when unusual sounds or peeuline register
actions develop; and adter repaivs sund inspections that
mieht alfecl (heir performanee in any way.

¢. Those meters with deain plugs will be drained of
waler sind sediment onee a week, FREQUISNCY:
WKLY, (Operator Mainlenanee,)

10=223. Signs and Marlings:

i Location of siens and markings should be recorded
Lo Facilitale case of inspection. Cheek for condition, qule-
quarey, possibility of deleting obsolete signs, and neces-
sity of additional signs, FREQUIENCY: MONTILY.

b, Make sure installed tuel aeilities (sueh as
pipelines, Gimks, fllstands, eted) are properly marked
according Lo enrrent MIL=-STDH=-161. FREQUIINCY:
MONTITLLY.

NOTE: All safely or warning signs localed inoand
around Tuel storage and operding areas will conlorm to
information outlined i AFOSH Standiads, and TO 37—
I=1. Warning siens [or Chese areas are worded as Tol-
Jows: NO OPEN FLAME OR {GNITION SOURCE
PEEMITTED BDEYOND THIS POINT, The sign is
placed on the security fences surrounding the area. In
those instanees where seeurily Tenees e nol provided,
signs will he posted 50 feet from the diked area or fuel
vents of underpronnd storage tanks, The number and
lnentian of these signs will be determined by the base

civil engineer.

K 10=21, Pressure Gages. Fach pressure gage (cali-
heate differential pressure ganges according (o man-
ufneturer's recommended schedule) will be tested and
calibirated at least once a year, or more often as indi-
cated by ohvious mallunctioning (such as erroncous
readings). Testing and ealibration should he done by the
civil engineer work center or hase precision measure-
ment equipment laborutory (PMEL), nsing embossing
tape or steneil ineluding ealibration due date for mainte-
nwanee of calibration records. 'iston Lype differential
pressure gapes do nol require ealibration. PRE-
QUENCY: ANNUALLY. .

10=25. Cathodic Protection. Cathodie protection sys-
Cems are maintained by electrie shop personnel. Ceneral
information is in chapter 9. Mainlenimee of cathodie pro-
teclion systems is covered in A M 86-5, M-
QUENCY: AS REQUIRED (Electric Shop),

L0=26G. Tank Enlry Saflety Faguipmentl, Tank entry
alely cquipment for personnel enlering hazardons
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Chapter 7
MECHANICAL SYSTEMS (CONVENTIONAL TYPE)

SECTION A—GENERAL

7-1. General Information. Mechanical petroleum stor-
age and dispensing systems consist primarily of tanks lo-
cated either on the surface or underground: and an elec-
trically operated pumping system and piping installa-
tions for the receipt of fuel from tank cars or tank trucks
and the issue of fuel to tank trucks. Receipt of petroleum
will ordinarily be by force of gravity to underground
tanks, and by pump for surface tanks. Issue of product is
made by an electrically operated pumping system, re-
motely controlled from a central control system. The elec-
trical system has adequate safety features as an integral
part of design and construction. If properly maintained
and operated, the system will present no hazardous prob-
lems. The piping system is simple in design and requires
only a reasonable amount of attention and maintainance
to prevent dangerous operating conditions. For specific
description and maintenance details of mechanical sys-
tem components, refer to other paragraphs as noted be-
low:

a. Tank cleaning preparations (chapter 11).

b. Tank truck and transport unloading (chapter 2, sec-
tion A).

c. Pumps (paragraph 2-4).

-d. Vapor lock (paragraph 2-4).

-e. Belowground and aboveground storage (paragraph
2-7). ‘
f. Plug valves (paragraph 2-29).
g. Line strainer (pargraph 2-33).
h. Air eliminator (paragraph 2-34).
1. Pressure relief valve (paragraph 4-11).
NOTE: Aqua systems are not permitted for dispensing

aviation fuels. Aviation fuels must be dispensed by a me-
chanical system.

SECTION B—MOTOR VEHICLE FUELING SYSTEMS

7-2. Motor Vehicle Fueling System. Motor vehicle
fueling systems (figure 7-1) are usually designed to dis-
pense one grade of fuel from an underground storage
tank through a service station type dispenser to a vehicle,
or to a multiple outlet system serving several dispensing
outlets. Separate systems are used for each grade of fuel
dispensed. The dispensing units are purchased separately
for each base. Therefore, your base could possibly have
several different name brands of dispensing units in-
stalled. Some dispensing units are plain in appearance,
and they record only the number of gallons delivered.
Other units of more modern design show the price as well
as the number of gallons. The dispensing rate is usually
based on 10-15 gpm per outlet for passenger cars and up
to 25 gpm per outlet for trucks and buses. The only
source of detailed information that is available on the
various dispensers are the manufacturer’s instructions.
Due to the numerous models and types of dispensers that
are available, only general information on them is cov-
ered in this section.

7-3. System Components:

a. Pumps. The pump assembly used can be either
located in the dispenser unit itself or it can be of the sub-
mergable type that is located in the tank. The actual
working pressure varies depending on the model and type
of dispenser used.

b. Meters:

(1) Description. The meter is generally a four cyl-
inder positive displacement type designed especially for
use in gasoline dispensing pumps. Under normal use it re-
quires very little attention.

(2) Maintenance and Repair. The meters are kept ac-
cording to the manufacturer’s instructions. Repair or re-
placement of parts is usually handled by the manufac-
turer.

(3) Testand Adjustment Meter:

(a) To ensure efficient operation on newly installed
pumps, all air must be complétely expelled by circulating
20 or more gallons of liquid through them. After this has
been done, the built-in air release ensures efficient and
accurate operation.

(b} Generally, there is no adjustment provided in
the computer for correcting measurement; if any adjust-
ment is necessary, it is normally made in the meter. The
meter is tested with liquid in measures approved by the
Department of Weights and Measures before being
shipped and is then sealed as correct. After installing, no
adjustment should be necessary. Meters should be cali-
brated at intervals described in chapter 10 using a 5-gal-
lon measurer certified by the local Department of
Weights and Measures.

(c) To adjust, follow the manufacturer's instruc-
tions.

(d) Meters are considered satisfactory for further
operation when the error of the meter does not exceed 0.2
percent of the total quality delivered. This will amount to
2 to 3 cubic inches on a 5-gallon test run. (0.2 percent of 5
gallons equals 2.31 cubic inches.)

(4) Check and Relief Valve Assembly. The check and
relief valve functions in two ways. It holds liquid in the
discharge portion of the unit and also relieves any excess
pressure from expansion of liquid above check valve.

SECTION C—TRUCK FILLSTANDS

7-4. General Information. Air Force bases hardling
bulk petroleum products will require facilities for issuing
fuel to refueler trucks or tank trucks. The fuel products
to be dispensed are usually JP-4, avgas, mogas, and
diesel fuel. The number of simultaneous loadings re-
quired is determined by the command having jurisdiction
from a study of the mission and operation requirements.
A minimum of one and a maximum of four outlets will be

provided for each grade of fuel.

7-6. Types of Stands. Bottom loading stands, top load-
ing stands and combination top and bottom loading
stands will be provided as follows:
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SECTION VI
METER CALIBRATION

g—1. GENERAL. .

e
N
Yt

8—2. The procedures established in the section

rovide for the calibration of meters used for mea-
suring fuel or oil dispensed from refueling vehicles
(trucks, trailer, hose carts, ete.).

8—3. METHOD. .,

g—4. Calibration of fuel z2nd oil meters will be ac-
complished by using a calibrated and certified mas-
ter meter (T.0. 33A6-7-13-1).

NOTE

Activities not possessing master meters
may use a prover tank (T.O. 33A6-2-3-1)
as alternate method. =

55 REQUIREMENTS.

8—6. Meter calibration will be accomplished under
normal operating pressures and at flow rates pre:
scribed in the appliczble'technical directive for the
end iter of equipment.

8-—-7.. Liquid';":iigcd to test znd calibrate meters
should be near the same temperature of liquid tobe
measured.  When calibfating' meters  dumnng
tcmpcramrc‘ extremes, it may be necessary to
pump fuel from an underground storage system 1o
obtzin liquid with a temperature competible with
adjusting the meters.

8-8. In accordance with Model Installation Program
(MIP) proposal 87LCSA011AGLG, refueling vehi-
cles/equipment receiving fuel from a calibrated
Tmetered source are no longer requiréd to have their
Toel meters calibrated. Refueling vehicles/equip-
ment receiving fuel from a non-calibrated meter or
non-meter source must still have their meters cali-

brated annually.

8—9. Meters should 2lso be checked and calibrated
at any time when their performance is doubtful, -
when unusual sounds or peculiar register actions
develop in a meter, oT immediately following re-
pzirs 2nd inspections which might in anyway affect
their performance.

8—10. Meters are considered szatisfactory for fur-
ther operation when tests indicate that meter cali-
bration is within the limit of 1/2 gallon plus or
minus for each-100 gallens dispensed.

g8—11. ADJUSTMENTS.

8-12. Heter adju's‘tments will be eccomplished as
outlined in Section VI of cquipment technical
manuals or technical manuals applicable to the

meters.

Chenge 65  8—1/(8—2 blank)



